8 ] 2+ cluster core. The [Re 6 Se 8 ] 2+ cluster core displays a non-crystallographic center of symmetry and is bonded through the Re III atoms to five triethylphosphane ligands and one p-toluenesulfonate ligand. One p-toluenesulfonate counter-ion and two dichloromethane solvent molecules are also present in the asymmetric unit. One of the ethyl chains of one triethylphosphane ligand and one of the CH 2 Cl 2 solvent molecules are disordered over two sets of sites (occupancy ratios 0.65:0.35 and 0.5:0.5, respectively). The Re-O(sulfonate) bond length of 2.123 (5) Å is similar to other Re-O bond lengths of hexanuclear rhenium chalcogenide clusters containing other O-donor ligands such as dimethyl sulfoxide (DMSO), dimethylformamide (DMF) and hydroxide.
Related literature
reported the insertion of sulfur trioxide into the Re-alkyl bond of (p-tolyl)Re(CO) 5 to generate the first example of a rhenium complex to contain a tosylate moiety. Later, Eremenko et al. (1993) determined the structure of [Re(P(OiPr) 3 ) 2 (CO)(NO)(OTs) 2 ] (OTs À = ptoluenesulfonate anion) which represented the first structural report of a rhenium complex containing tosylate ligands. In the synthesis of octahedral rhenium chalcogenide cluster complexes, the substitution of either halide or nitrile ligands has proven an effective means for generating a variety of new cluster complexes (Zheng & Holm, 1997; Knott et al., 2013; Yoshimura et al., 2000) . Nitrile ligands are often considered weakly coordinating and substitution of alkyl and aryl nitrile ligands has often been used in single metal chemistry (Endres, 1987) and in the preparation of [Re 6 Q 8 ] 2+ (Q = S or Se) cluster complexes (Zheng & Holm, 1997; Durham et al., 2012) . However, there have been reports of the hexanuclear rhenium selenide cluster core, [Re 6 Se 8 ] 2+ , activating nitriles to undergo reactions other than substitution (Orto et al., 2007; Szczepura et al., 2007) . While structural reports of rhenium chalcogenide clusters containing other oxygen donor ligands have been previously reported (Dorson et al., 2009; Mironov et al., 2011; Zheng & Holm, 1997; Zheng et al., 1999) , this report represents the first example of tosylate coordination to a [Re 6 Q 8 ] 2+ cluster core. The average Re-P bond length of the five terminal PEt 3 ligands in the title compound [2.479 Å ] is similar to that in other rhenium selenide clusters containing PEt 3 ligands (Durham et al., 2012 (Durham et al., , 2015 Knott et al., 2013; Zheng & Holm, 1997; Zheng et al., 1999 = 95.9862 (12) = 100.0851 (11) V = 3629.9 (5) Å 3 Z = 2 Mo K radiation = 14.33 mm À1 T = 193 K 0.48 Â 0.28 Â 0.10 mm 2013, Yoshimura et al., 2000) . Substitution of halide ligands can be facilitated by silver(I) salts, where the precipitation of AgX (X = halide) drives the substitution reaction (Zheng & Holm, 1999 , Durham et al., 2012 . Nitrile ligands are often considered weakly coordinating and substitution of alkyl and aryl nitrile ligands has often been used in single metal chemistry (Endres, 1987) and in the preparation of [Re 6 Q 8 ] 2+ (Q = S or Se) cluster complexes (Zheng & Holm, 1997 , Durham et al., 2012 . However, there have been reports of the hexanuclear rhenium selenide cluster core, [Re 6 Se 8 ] 2+ , activating nitriles to undergo reactions other than substitution (Orto et al., 2007 , Szczepura et al., 2007 . To address this, we sought to incorporate a weakly coordinating ligand that would be readily substituted, but would not be susceptible to nucleophilic attack. The tosylate ligand was our ligand of choice and here we report the preparation, characterization and X-ray structural analysis of [Re 6 Se 8 (PEt 3 ) 5 (OTs)](OTs)·2CH 2 Cl 2 . We recently substituted the tosylate ligand in this complex for a N-heterocyclic carbene which resulted in the formation of the first [M 6 Q 8 ] n+ complex to contain a carbene ligand (Durham et al. 2015) .
The structural data for the title complex, [Re 6 Se 8 (PEt 3 ) 5 (OTs)](OTs)·2CH 2 Cl 2 , shows that the core contains bond lengths (Re-Re and Re-Se) and bond angles (Re-Re-Re, Re-Re-Se, Se-Re-Se, Re-Se-Re) that are consistent with other [Re 6 Se 8 ] 2+ based cluster complexes (Dorson et al., 2009 , Durham, et al., 2012 , 2015 , Knott et al., 2013 , Mironov et al., 2011 , Zheng & Holm 1997 , Zheng et al. 1999 . The average Re-P bond distance of the five terminal PEt 3 ligands is 2.4790 Å which also similarly compares with other rhenium selenide clusters containing PEt 3 ligands (Durham, et al., 2012 , 2015 , Knott et al., 2013 , Zheng & Holm, 1997 , 1999 . The Re6-O1 bond length of the coordinated tosylate is 2.123 (5) Å and the Re6-O1-S1 bond angle is 136.5 (5) o . The Re-O bond lengths of the coordinated tosylate ligands in [Re(P(OiPr) 3 ) 2 (CO)(NO)(OTs) 2 ] were reported at 2.096 and 2.114 Å (Eremenko et al., 1993) . While there are no other structural reports of rhenium complexes containing tosylate ligands, there are a number of structural reports of rhenium trifluoromethanesulfonate (TfO -) complexes (Huertos et al., 2010 , Matano et al., 1998 , Tahmassebi et al., 1997 .
Examining the structural data for these Re-OTf complexes, the Re-O bond lengths range from 2.10 -2.53 Å and the Re-O-S bond angles typically fall between 124 -139°; the data for the title complex fall well within the range observed for these relatively similar ligands. The Re6-O1 bond distance reported here also compares favorably with Re-O bond lengths of [Re 6 Se 8 ] 2+ clusters containing other O-donor ligands such as DMSO, DMF and hydroxide (Dorson et al. (2009 ), Mironov et al. (2011 , Zheng & Holm (1997 , Zheng et al. 1999 ).
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S2. Experimental
The [Re 6 Se 8 (PEt 3 ) 5 I]I complex was obtained according to a previously published procedure (Zheng et al., 1997) . The title complex is sensitive to water; therefore, this procedure was performed in an inert atmosphere glovebox. The starting cluster complex, [Re 6 Se 8 (PEt 3 ) 5 I]I (199.9 mg, 0.0771 mmol) was dissolved in 20 ml of CH 2 Cl 2 and placed in a round bottom flask. Separately, 61.2 mg (0.219 mmol) of AgOTs was dissolved in 5 ml of CH 2 Cl 2 and transferred to the cluster solution. The flask was covered and allowed to stir overnight. The resulting slurry was filtered through Celite (to remove AgI) and the filtrate reduced to dryness. Reprecipitation using CH 2 Cl 2 and Et 2 O allowed the product to be isolated (178 mg, 86% yield) and crystals were obtained via the vapor diffusion technique using CH 2 Cl 2 and Et 2 O. 1 H NMR (400 MHz, CDCl 3 , p.p.m.): 1.11 (45H, m, P(CH 2 CH 3 )), 2.05 (6H, m, P(CH 2 CH 3 )), 2.14 (24H, m P(CH 2 CH 3 )), 2.30 (3H, s, 
S3. Refinement
Programs for diffractometer operation, data collection, data reduction and absorption correction were those supplied by Bruker. Hydrogen atoms were included as riding atoms and were placed in geometrically idealized positions with isotropic displacement parameters of 120% those of Ueq for their parent atoms. The methyl carbon of one of the phosphine ethyl groups was found to be disordered over two sites, for which the occupancy factors were adjusted in order to give the most satisfactory behavior of the displacement parameters and the bond lengths and angles, resulting in a final 65:35 distribution of occupancies. The chlorine atoms of one of the solvent CH2Cl2 molecules were also found to each be disordered over two positions, and adjustment of occupancies to give the best combination of displacement parameters and molecular geometry resulted in these atoms being assigned occupancies of 50%.
Figure 1
Perspective view of the [Re 6 Se 8 (PEt 3 ) 5 (O 3 SC 6 H 4 Me)] + ion showing the atom labelling scheme. Non-hydrogen atoms are represented by Gaussian ellipsoids at the 30% probability level. Hydrogen atoms omitted for clarity. Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (2) 0.02062 (7) (7) 0.009 (7) C3 0.094 (9) 0.070 (7) 0.078 (8) 0.043 (7) 0.020 (7) −0.003 (6) (4) 0.020 (4) 0.000 (4) 0.008 (3) C44 0.048 (5) 0.047 (5) 0.057 (5) 0.023 (4) 0.002 (4) 0.003 (4) C45 0.039 (5) 0.049 (5) 0.031 (4) 0.012 (4) 0.004 (4) 0.004 (3) C46 0.047 (5) 0.056 (5) 0.034 (4) 0.014 (4) 0.008 (4) −0.008 (4) C51 0.060 (7) 0.059 (6) 0.067 (7) −0.009 (5) 0.010 (5) 0.020 (5) 0.134 (7) 0.088 (5) 0.056 (4) 0.083 (5) 0.015 (4) 0.001 (4) C61 0.040 (5) 0.026 (4) 0.036 (4) 0.003 (3) 0.001 (4) 0.009 (3) C62 0.049 (5) 0.040 (4) 0.033 (4) 0.008 (4) 0.004 (4) 0.000 (3)  C63 0.080 (8) 0.038 (5) 0.042 (5) 0.010 (5) 0.013 (5) −0.004 (4) C64 0.062 (7) 0.031 (4) 0.057 (6) 0.006 (4) 0.017 (5) 0.004 (4) C65 0.043 (5) 0.039 (5) 0.088 (7) 0.012 (4) 0.013 (5) 0.021 (5) C66 0.045 (5) 0.034 (4) 0.054 (5) −0.001 (4) 0.001 (4) −0.003 (4) C67 0.118 (10) 0.045 (6) 0.101 (9) 0.042 (6) (9) 0.068 (7) 0.022 (7) 0.000 (6) 0.005 (7) C2S 0.077 (10) 0.109 (11) 0.135 (12) 0.022 (8) −0.012 (9) −0.020 (9)
Octa-µ 3 -selenido-(p-toluenesulfonato-κO)pentakis(triethylphosphane-κP)-octahedro-hexarhenium(III) p-
R int = 0.031 θ max = 27.5°, θ min = 1.7°h = −15→15 k = −21→21 l = −24→24 Refinement Refinement on F 2 Least-squares matrix: full R[F 2 > 2σ(F 2 )] = 0.036 wR(F 2 ) = 0.097 S = 1.x y z U iso */U eq Occ. (<1) Re1 0.12366 (2) 0.35432 (2) 0.22926 (2) 0.02007 (6) Re2 0.16617 (2) 0.29786 (2) 0.10389 (2) 0.02159 (7) Re3 0.13895 (2) 0.19879 (2) 0.20606
Geometric parameters (Å, º)
Re1-P1 2.4818 (18) P2-C25 1.833 (7) Re1-Se2 2.5171 (7) P3-C33 1.819 (8) Re1-Se3 2.5199 (7) P3-C31 1.825 (7) Re1-Se4 2.5218 (7) P3-C35 1.825 (7) Re1-Se1 2.5232 (7) P4-C43 1.816 (7) Re1-Re2 2.6341 (4) P4-C45 1.822 (7) 
